In vivo micronucleus test with flow cytometry after acute and chronic exposures of rats to chemicals.
The use of flow cytometry with rat peripheral blood erythrocytes is expected to increase the sensitivity of the in vivo micronucleus test and allows assessment of the genotoxic effects at doses that may be equal or close to those relevant to human exposure. However, there was a limitation to the use of rat peripheral blood erythrocytes since the spleen selectively removes micronucleated erythrocytes from circulation. In the present study, the selective analysis by flow cytometry of young MN-PCEs (micronucleated polychromatic erythrocytes or reticulocytes) by use of anti-CD71 antibodies was intended to compensate for the splenic clearance of micronucleated erythrocytes. The young polychromatic erythrocytes have on their surface a specific marker (CD71 antigen) that decreases in density during the maturation process. To investigate the usefulness of the flow cytometric micronucleus analysis combined with anti-CD71 staining of reticulocytes several compounds were tested in acute or sub-chronic treatment regimens. Furthermore, an evaluation was conducted in comparison with the standard rat bone-marrow micronucleus test with additional compounds. The results of acute studies with intraperitoneal application of ethyl methanesulfonate (EMS) (50, 100 and 200 mg/kg) and mitomycin C (MMC) (0.5, 1 and 2 mg/kg), were comparable to data published in the literature. Sub-chronic experiments were performed with cyclophosphamide (CP) (1, 2, 4 and 8 mg/(kg day)), colchicine (6, 8 mg/(kg day)) and mitomycin C (0.1 mg/(kg day)) and showed dose- and time-dependent accumulation of MN-PCEs. Parallel analysis of micronucleus induction in peripheral blood and bone marrow performed with Novartis compounds up to the highest tested dose (5 mg/kg of compound A, 200 mg/kg of compound B and 1250 mg/kg of compound C) showed concordant results. Furthermore, we performed kinetic studies of micronucleus induction in peripheral blood samples obtained at various times after a single treatment with 10 mg/kg CP and with 6 or 8 mg/kg of colchicine. Such experiments gave important supplementary information about the time course of micronucleus induction. Our data suggest that the peripheral blood flow-cytometry micronucleus test can be used for the assessment of micronucleus induction after acute and chronic exposures of rats to chemicals.